
From: "Raanan-Kiperwas, Hadas" </O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=59B36062366344648BA0C8866E207507-KIPERWAS, HADAS>

To: Wade
Alexis

CC: "Wendelowski, Karyn" <wendelowski.karyn@epa.gov>
Date: 8/22/2013 2:45:35 PM
Subject: RE: climax mine
Attachments: revised WD report-July 2013.pdf

Thanks Alexis! Ill forward this to our regional contact and to Donna.

 

Im attaching the wetlands delineation report provided by the mine so that you can see the maps the letter is referring to they are around page 25, if I remember correctly.
RE the NPDES and CPDS permits they cite we are looking into it, and Toney Ott (our R8 contact) is having some records retrieved from our archives in hope they would help
to shed some light on this issue. The permits we have available do not go into great detail in describing the mines area, and the attached maps are unreadable or just not
clear enough (well, at least to meý).

 

Thanks again for your quick response,

 

Hadas

 

_____________________________________________
From: Wade, Alexis
Sent: Thursday, August 22, 2013 4:13 PM
To: Raanan-Kiperwas, Hadas
Cc: Wendelowski, Karyn
Subject: climax mine Hi Hadas, I was able to go over the letter from Clark Hill a bit today. I unfortunately havent been able to fully dissect the case law they site in the
letter. I do have a few big picture questions that might be helpful for the folks during the site visit. Im also cc-ing Karyn because I do think there are jurisdictional
issues here that are in her area of expertise.

1.



 

1.

2.

?
3.

4.

 

Hopefully this is helpful and I will be able to revisit the letter in more detail tomorrow or Monday.

 

Thanks,

Alexis

 

Alexis Wade

Attorney-Advisor

Water Law Office/Cross-Cutting Issues Law Office

EPA Office of General Counsel

(202) 564-3273
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1.0 INTRODUCTION/PURPOSE 


This report presents the results of a delineation of wetlands and other potential “waters of the 


U.S.”  (waters) which may be regulated under Section 404 of the Clean Water Act (CWA) within 


the mining “affected area” boundary within McNulty Gulch at the Climax Mine near Leadville, 


Colorado.  This report includes identification and mapping of areas which meet the requirements 


for wetlands per the Regional Supplement to the Corps of Engineers Wetland Delineation 


Manual: Western Mountains, Valleys, and Coast Region (U.S. Army Corps of Engineers 


(Corps), May 2010) (Supplement), along with an evaluation of the jurisdiction of the waters 


under the Clean Water Act, per recent guidance.  The information in this report may be used for 


future mine planning, and to support a Section 404 permit application for activities in McNulty 


Gulch.  This delineation provides the information in the Western Colorado Regulatory Branch—


Delineation Minimum Standards (January 2012) for wetland delineations.  


A legal analysis regarding the jurisdictionality of the wetlands in McNulty Gulch is being 


submitted in a separate letter by Climax’s legal counsel. 


This July 2013 report is an updated version of September 2012 wetland delineation report for 


McNulty Gulch which reflects new information about the McNulty Gulch surface water 


interceptor and flow of water in the study area.  As explained in more detail in this report, 


information at the time the September 2012 report was prepared indicated that the interceptor 


was not functional.  However, new information including a field reconnaissance found that the 


interceptor is functional and changes the surface water hydrology of the study area, where water 


from wetlands flows, and the potential jurisdictionality of wetlands in McNulty Gulch.   


2.0 CONTACT INFORMATION 


The land upon which this delineation was completed is owned by Climax Molybdenum 


Corporation.  Contact information for the owner is as follows: 


Climax Molybdenum Company 


C/o Mr. Raymond Lazuk, Environmental Manager 


Highway 91 - Fremont Pass 


Climax, CO  80429 


719-486-7584 
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raymond_lazuk@fmi.com 


This wetland delineation, including the field work, was completed by: 


Dave Mehan, PWS 


Bikis Water Consultants, LLC 


555 RiverGate Lane, Ste B4-82 


Durango, CO 81301 


970-385-2340 


mehan@bikiswater.com  


3.0 STUDY AREA 


The study area is located within the Colorado Mined Land Reclamation Act “affected area” 


boundary of the Climax Molybdenum Mine in McNulty Gulch, north of the historical and currently 


existing mine operations.  The study area is located mostly in Section 1, T. 8 S., R. 79 W., and 


Section 36, T. 7 N. R. 79 W. in Summit County, Colorado.  Figure 1 is a vicinity map.   


The upstream limit of the study area is an existing mine road; the downstream limit is Colorado 


State Highway 91.  Figure 2 shows the study area. 


There are two main drainages within the study area, as depicted on Figure 2.  The southern 


drainage includes the existing overburden storage facility (OSF), and most of the water in this 


drainage flows into the water treatment system for the mine, which comprises a complex series 


of treatment components before being discharged to Tenmile Creek approximately 4.25 miles 


downstream from McNulty Gulch pursuant to a Colorado Discharge Permit System (CDPS) 


permit issued by the State of Colorado.  The CDPS permit program is the EPA-approved permit 


program that implements the federal Clean Water Act’s National Pollutant Discharge Elimination 


System (NPDES) permit program in Colorado.  


A surface water interceptor consisting of buried pipe with several inlets was constructed in 


McNulty Gulch in the mid 1990s for water management.  This interceptor, which is depicted on 


Figure 2, intercepts a portion of the surface water from several drainages that would flow to the 


water treatment plant and conveys this water to the northern drainage in McNulty Gulch.  This 


water flows into the East Interceptor Ditch (EID), which flows into Clinton Reservoir to the north.  


The portion of McNulty Gulch below the McNulty Gulch interceptor and in the southern drainage 


which flows to the water treatment plant is indicated on Figure 2.  



mailto:raymond_lazuk@fmi.com
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The study area is comprised of alpine and sub-alpine plant communities at elevations of 11,200 


to 12,300 feet.  Some spruce and fir occur in the northern part of the area.  A portion of the area 


was logged years ago and the remnants from logging, including old roads, cut stumps and land 


disturbance, still persist.  Predominant plant communities consist of grasses and forbs, with 


some willows and currants along drainages, as are typically found at similar elevation and 


aspect (northwest) in Colorado.  


General vegetation mapping was completed for the study area for Climax Mine in the late 1990s 


and shows willow riparian vegetation along drainages, and sedge/shrub wetlands on the 


relatively flat bench in the upper study area.  The vegetation boundaries and plant community 


descriptions are relatively general. 


Wetlands were reportedly mapped in the upper Tenmile Creek watershed by Summit County in 


the late 1990s as part of its wetland planning effort at the time.  Based on contacts with Summit 


County staff, the wetland boundaries are not very accurate and are for general planning 


purposes only.  The wetland boundaries are not readily available to the public.  


The study area was included in the National Wetland Inventory (NWI) mapping on the Copper 


Mountain quadrangle.  The NWI mapping was completed using a September 1983 aerial 


photograph with interpretation completed in 1995.  The mapping, which is shown in Figure 3, 


shows an area of palustrine scrub-shrub wetland along the lower part of McNulty Gulch, and 


palustrine emergent wetlands on the bench in the upper part of the study area.  Both areas are 


smaller than observed in the field work for this delineation, and the mapping does not show 


wetlands in the major drainages in the area.  BWC has inspected a copy of a September 1983 


aerial photograph, which may have been the aerial used for the NWI mapping, and notes that 


the resolution on this photograph is poor.  In addition, NWI mapping shows general wetland 


boundaries and is typically not suitable for specific permitting purposes. 


The web soil survey (http://websoilsurvey.nrcs.usda.gov) was researched regarding the 


presence of soils information for the study area.  The web site indicated that no soil survey 


information exists for the area.  


Soils were mapped in Climax property including McNulty Gulch by Habitat Management, Inc.  


This map is based on soil mapping by the Pike and White River National Forests on and 


adjacent to the Climax property in 1995 using mapping techniques and nomenclature approved 


by the National Resources Conservation Services (NRCS).  This mapping shows that the lower 



http://websoilsurvey.nrcs.usda.gov/





Wetland Delineation for McNulty Gulch – Revised July 2013 
Climax Mine - Summit County, Colorado 


 


July 2013 Bikis Water Consultants, LLC Page 4 


part of the study area is predominantly Leadville soil, which is described as  well-drained soil 


with a water table of greater than six feet that has been influenced by glacial processes.  This 


soil is reported to have a gravelly and very cobbly silt loam texture in the upper 15 inches.  Soils 


in the upper portion of the study area include Handran and Eyre soils over most of the area.  


These are both gravelly to stony loam soils that are well drained or excessively well drained and 


have a depth to water of greater than six feet.  The Eyre soil is red in color.  The bench in the 


upper part of the study area is a mix of Cryoborolls, Cryaquolls, and Borohemists.  The 


Cryoborolls and Cryaquolls are both well drained with a depth to groundwater greater than six 


feet.  However, the Borohemists include peat up to 11.5 inches deep and have a seasonally high 


water table (0-1 foot).  This last soil would be considered to be a hydric soil. 


4.0 STUDY METHODS 


Wetlands were identified and delineated using a combination of review of existing information 


and field work.  Wetlands were delineated using the criteria and methods in the Supplement, 


which is the wetland delineation manual currently in use for the study area.  Based on the 


Supplement, wetlands have positive indicators of hydrophytic (wetland) vegetation, hydric soil, 


and a wetland water supply.  Positive indicators must be found for all three parameters.   


4.1 EXISTING INFORMATION 


Existing information that was utilized includes various aerial photographs, topographic mapping, 


and information on soils and plant communities in the study area.  This information was 


reviewed to “pre-identify” potential wetlands to facilitate field work.   


Existing information was also used to determine the flow of water in the study area, and 


specifically, which wetlands discharge directly to another waters of the U.S. via the EID, or 


discharge to the water treatment system.  The location of the McNulty Gulch surface water 


interceptor and other ditches, along with detailed topographic mapping, were used for this 


purpose.  Field work was completed on June 26, 2013 to observe topography and surface water 


features.  


4.2 FIELD WORK 


Field work was completed on October 14 to October 16, 2009 and on June 24 to 25, 2010.  The 


weather was partly cloudy and seasonable on these days.  No appreciable precipitation had 


occurred in the several days before the field work.  The ground was free of snow, soils were not 
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frozen, and it was possible to identify plants.  Precipitation at the study site was near normal 


during both years the field work was completed.  


Field work included observations of plant communities, soils, hydrologic conditions, and other 


characteristics of the study area.  The occurrence of plants in wetlands was determined using 


the Updated 2012 National Wetland Plant List for the Western Mountains, Valleys and Coast 


Region.  Taxonomic keys used for plant identification included the following:  


• Colorado Flora - Western Slope (W.A. Weber, 1988) 


• Manual of the Grasses of the Untied States (A.S. Hitchcock, 1951) 


• Trees and Shrubs of Colorado (J.L. Carter, 1999) 


• http://plants.usda.gov. 


The Rapid Test for Hydrophytic Vegetation was typically used first, followed by the Dominance 


Test, as described in the Supplement, to determine if hydrophytic vegetation was present.  


Soil pits were dug to observe soil horizons.  Soil colors were described using standard Munsell 


Soil Color Charts (1988).  Indicators for soils with red parent material (a type of problem soil) 


were followed for portions of the study area that have red parent material (defined as parent 


material with a hue of 7.5 YR or redder), as described in the Supplement.  In these areas, which 


tend to occur in the northern and northeastern part of the study area on Eyre soil as shown on 


the soil map, a layer at least four inches thick with a matrix and chroma of 4 or less and two 


percent or more redox concentrations or depletions within the upper 12 inches may indicate 


wetland conditions.  However, this indicator was used with caution since it is not currently 


recognized for use in the region, and should only be used where evidence of wetland vegetation 


and hydrology exists. 


Special attention was also paid to the presence of fens, which are wetlands with either histic 


soils (peat at least 16 inches deep in the upper 32 inches of soil) or a histic epipedon (peat at 


least eight inches deep).  Fens are associated with permanent springs and seeps which create 


perennially saturated conditions.   
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Observations were made for primary and secondary hydrologic indicators.  Secondary indicators 


were evaluated where no primary indicators existed.  Locations of seeps and springs were 


recorded.  


Field observations were recorded on Wetland Determination Data Forms (WDDFs) from the 


Supplement, and representative photographs were taken.  Wetland boundaries were recorded 


with a mapping-grade GPS and the boundaries were placed on a detailed aerial photograph 


(2005 color).  The boundaries on the photograph were then checked for reasonableness.  


5.0 RESULTS 


Figure 4 shows the delineation of wetlands and other potential waters of the U.S. in the McNulty 


Gulch study area and direction of the flow of water.  The table on this figure shows the acreages 


of wetland types in the study area.  The figure shows the locations of observed springs and fens.  


WDDFs are included in Appendix 1, and representative photographs are included in Appendix 2 


(the locations of the photographs are indicated on Figure 4).   


5.1 OVERALL DESCRIPTION 


A total of approximately 57 acres of wetlands was identified in the study area.  The following 


description of wetland types is based the classification in Windell et al 1986, which is a modified 


version of the Cowardin system (Cowardin et al 1979) for the Rocky Mountain Region. 


The wetlands include shrub and herbaceous riparian wetlands along the drainages in the study 


area and downgradient from flowing springs (Figure 4).  The other major wetland type is 


emergent/shrub wetlands which have a seasonal water supply or permanent high water, but not 


permanent standing water.  This wetland type occurs at seeps and relatively flat areas.  Fens 


are also in this wetland type and they occur where permanent high groundwater has fostered the 


formation of peat in the soil.  One relic fen exists immediately upgradient of State Highway 91.  


All the wetlands in the study area are typical of high altitude wetlands in Colorado at similar 


elevation and aspect.  The acreages of wetland types for the northern and southern drainages in 


the study area are shown in the table on Figure 4.  


To facilitate discussion, the wetlands in the upper part of the study area are denoted using upper 


case letters (e.g., “A”, “B”, “C”, etc.), and the wetlands in the lower part of the study area are 


denoted using lower case letters (e.g., “a”, “b”, “c”, etc.) (see Figure 4).   
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Dominant wetland plant species include: tufted hair grass (Deschampsia caespitosa), arctic rush 


(Juncus arcticus), small-wing sedge (Carex microptera), marsh marigold (Caltha leptosepala), 


elephant head (Pedicularis groenlandica), and plain leaf willow (Salix planifolia).  Bittercress 


(Cardamine cordifolia) and senecio (Senecio triangularis) occur in some riparian wetlands at 


lower elevation.  Most of the wetlands contain at least some willows with an understory of 


herbaceous species, and have relatively distinct boundaries.  Moss is also relatively common in 


the wetlands.  


It should be noted that the wetland plant ratings were updated in between when the field work 


was completed in 2010 and 2011 and when this report was prepared.  The ratings of several 


species changed, in some cases inconsistent with field observations and experience of the 


author (more than 26 years).  For example, the rating for alpine bluegrass changed from 


facultative upland (FACU) to facultative (FAC).  Small-wing sedge changed from FAC to FACU.  


In general, these and other changes in plant ratings did not change the results of the delineation 


because the presence of soil and hydrologic indicators is generally more critical for determining 


whether an area meets the criteria for wetland.   


Uplands are dominated by fescue (Festuca brachyphylla), alpine bluegrass (Poa alpina), clover 


(Trifolium parryi), and potentilla (Potentilla ovina and P. gracilis).  Table 1 lists the plant species 


that were found in wetlands and uplands in the study area.   


Three wetland species which were found to be poor indicators of wetlands because they occur 


in both wetlands and uplands throughout the area are: arctic rush (facultative wetland (FACW)), 


small-wing sedge (FACU) and tufted hair grass (FACW).  For example, these species are 


dominant at WDDF 1 (see Photo 2) which did not have any hydric soil or wetland hydrology 


indicators and did not meet the criteria for wetlands.  These species occur at other areas in 


conjunction with upland species that did not meet the criteria (see WDDFs 2, 39a, 39b, and 44); 


and these species were found in nearly all wetlands (see additional WDDFs in Attachment 1). 


Plants that were good indicators of wetlands and occurred in conjunction with positive indicators 


of wetland soil and hydrology included the following obligate (OBL) species: water sedge (Carex 


aquatilis), marsh marigold, elephant head, and bittercress (see WDDFs 8, 5, 12, 17, and 24).  


Fens are typically dominated by water sedge, elephant head, marsh marigold, and moss (see 


WDDFs 8, 17, 23, 30, 32, 37, 42A, 58, and 61). 
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Soils varied throughout the study area.  Soils in uplands lacked dark color (low matrix chroma) 


and other redoxymorphic features (see Photo 3 and WDDFs 1, 2, 34, 39A, 39B, 59, and 62).  


The most common hydric soil indicators include redox dark surface and depleted matrix in 


mineral soils, where the soil texture was generally loam, silty loam, or gravelly silt.  A histic 


epipedon was found in fens (see Photos 14, 26, and 57).   


Red parent material was found in soils, particularly in the upper portion of the study area where 


soils are less weathered (see WDDFs 6 to 7, 9 to 11, 14 to 16, and 18 to 20, and Photos 8 and 


11).  Red parent material can make observation of redoxymorphic features (e.g., concentrations 


and depletions) difficult.  For this indicator to be valid, evidence of both wetland plants and 


hydrology must be found.  At most locations, neither redoxymorphic features nor strong 


indicators of wetland plants and hydrology were found in areas with red parent material.  One 


area where red parent material exists along with indicators of vegetation and hydrology is at 


Wetland m (see WDDF 65 and Photo 69). 


The water supply (hydrology) for most of the wetlands are either seeps/springs or shallow 


surface water associated with drainage.  Seeps and springs provide a more consistent, and 


possibly, perennial water supply.  This is evidenced at the fens in the study area.   


5.2 DESCRIPTION OF WETLANDS BY LOCATION 


Photos 1, 10, 24, and 30 show the relatively large emergent/shrub wetland complexes E and O 


which occur in the upper part of the study area on a relatively flat bench.  These wetlands 


contain willow/sedge and sedge/grass plant communities (see WDDFs 3, 17, 29, 30, 36, 37, and 


38).  Close-ups of the vegetation in these wetlands are shown in Photos 13 and 25.  These 


wetlands are sustained by springs which create perennially saturated conditions, portions of 


which are fens (see Figure 3 and Photos 25, 26, and 30).  A small permanent pond also occurs 


in Wetland E (see Photo 23).  Water flows out of these wetlands in active channels which 


include some wetlands downgradient (Photos 31 and 37) 


Fens were also found at the following locations: Wetlands A, V, W, L, G, I, and the upper part of 


Wetland a).  Figure 4 shows the approximate extent of fens at these wetlands based on soil 


sampling. 


Patches of willows occur on side slopes, some of which meet the criteria for wetland (Wetlands 


G, H, I J, Z, Y, f, and AA, and WDDFs 19, 20, 22, and 54), but are not adjacent to a tributary or 
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other wetlands.  These areas do not have any evidence of surface or shallow groundwater flow 


to downgradient waters, and are separated from downgradient waters by uplands (see Photos 


16, 17, and 67). 


Photos 10, 19, 38, 44, 53, and 55 illustrate typical riparian wetlands along drainages in the study 


area.  The widths of these wetlands vary depending on channel slope and water source.  Willow 


wetlands are generally wider in flat areas (see Photos 10, 48, 53, and 54).  Several areas only 


have old, mature willows and no understory of wetland plants.  These areas (see Photos 46 and 


62, and WDDF 62) lack hydric soil indicators and do not meet the requirements for wetlands. 


Shrub (willow) wetlands are also common in the lower part of the study area, including around 


the small pond near State Highway 91 (Photos 55, 64, 65, 66, and 73).  The wetlands on side 


slopes in this area (Wetland k) appear to be sustained by seasonally high groundwater or 


saturated soil conditions.  Upland areas within Wetland k were defined in June 2010 (see Photo 


75).   


Springs and seeps occur throughout the study area, as shown on Figure 4.  Photos 4, 20, 21, 


27, 33, 36, 49, 58, and 74 depict springs and seeps. 


Several active channels (unvegetated) occur, typically down gradient of wetlands (Photos 37 


and 50).  Several erosional gullies also exist, one of which originates at a grated concrete vault 


(Photo 12) which is the discharge point for a sub-surface drain line.  Several grated inlets exit 


along this line (Figure 4). 


5.3 WETLAND FUNCTIONS 


The wetlands in the study area perform various wetland functions to differing degrees.  A 


detailed wetland functional assessment was completed under separate cover by BWC (Wetland 


Functional Assessment (Including Threatened & Endangered (T&E) species) for McNulty Gulch 


Study - 2010).  Wetland functions were assessed using the Functional Assessment of Colorado 


Wetlands (FACwet) method, and the Wetland Functional Evaluation Method developed by 


Adamus and Stockwell (1983) as modified by Cooper in Colorado (1993).  FACwet requires the 


definition of “assessment area” for evaluation.  Accordingly, assessment areas consisting of 


wetlands with similar characteristics were identified.  Table 2 provides a description of the 


assessment areas for the FACwet analysis. 







Wetland Delineation for McNulty Gulch – Revised July 2013 
Climax Mine - Summit County, Colorado 


 


July 2013 Bikis Water Consultants, LLC Page 10 


5.3.1 Effects of Historical Activities 


Wetland functions are affected to some extent by several historical activities in the watershed.  


Logging occurred in a relatively large portion of the study area years ago and included 


construction of logging roads, surface disturbance, and tree cutting and removal.  There has 


been moderate regeneration of trees in logged areas and good to excellent re-growth of 


herbaceous species with little to no invasion of weeds.  Currant (Ribes spp.) is relatively 


common in logged areas.  However, logged areas have uneven topography which affects the 


flow and distribution of water.  Also, the removal of trees, most of which likely are existing 


around the wetlands, resulted in reduction of canopy, increased evaporation,  and a shift in the 


vegetation community (e.g., increase in presence of currant).   


The overburden storage facility from the historical mine, which was constructed consistent with 


the approved mine plan, exists in the southern portion of McNulty Gulch (see Figure 4).  The pile 


creates a physical barrier to the movement of organisms into and out of wetlands close to the 


pile and thereby affects the connectivity of the wetlands.  Leachate from the pile also affects 


water quality (e.g., the leachate is relatively low in pH), but this water is designed and 


engineered to report to the mine’s approved water treatment system, as previously discussed.   


The mine road in the southeast corner of the study area (see Figure 4) and the roads along 


lower McNulty Gulch may also act as barriers to the movement of organisms.  However, these 


features (overburden pile and roads) do not appear to be having a significant effect on the 


movement of big game, since elk and deer were observed using the area in both September 


2009 and June 2010.  Good connectivity to habitat to the north, northeast, and northwest may 


be causing use of the area by big game.  


State Highway 91 crosses lower McNulty Gulch.  This road was built by the state on a relatively 


large embankment and represents a barrier to the movement of organisms.   


5.3.2 Hydrologic Modifications 


The destination of water from wetlands in the southern part of McNulty Gulch was modified 


years ago to meet State of Colorado discharge permit system requirements due to low pH and 


metals concentrations.  Water from this part of McNulty Gulch does not reach Tenmile Creek 


directly, but is diverted to the mine’s water treatment system (see Figure 5).  While some of the 


water may reach the creek after being treated, this is not a natural process; the water would not 
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be beneficial and provide any aquatic functions without continued treatment.  This diversion of 


water limits the functions of the wetlands in the southern part of McNulty Gulch. 


The destination of water from wetlands was also modified by construction of the McNulty Gulch 


surface water interceptor in the mid 1990s.  This interceptor traverses across McNulty Gulch, as 


shown on Figures 2 and 4, for a distance of approximately 2,500 feet.  The buried pipeline 


appears to be a 24-inch diameter HDPE pipe with eight surface inlets located where the 


interceptor crosses natural drainage channels.  The inlets consist of a box with a grate on top 


and berm on the downstream side.  The inlets are intended to capture surface flow in the 


drainages.  Several relatively short ditches exist at several of the inlets to direct water to them.  


At the outlet, the 24-inch pipe flows into a vault with a grated top and water is discharged from 


the vault in a smaller (6 to 8-inch) pipe to a rip rap lined channel.  Water in the channel then 


flows down into the northern drainage, to the EID and then to Clinton Reservoir.    


The interceptor was observed on June 26, 2013 by staff with BWC, Tetra Tech, and Climax 


Molybdenum.  On this day, no water was flowing into inlets 2, 6, 7, and 8 from the drainages at 


these inlets (Figure 4).  A small amount of water was flowing into inlet 6 from a nearby 


spring/seep.  Inlet 3 could not be observed due to a pile of snow covering it; however flowing 


water was heard and it is possible that some of it was being captured by the inlet.  Some surface 


flow was entering inlet 4 from the drainage which still had patches of snow.  A small amount of 


flow (less than 2 gallons per minute (gpm) was flowing into inlet 5.  Lastly, the berm at inlet 1, 


which is located at the start of the pipe in a steep canyon, was eroded so that most of the water 


in the drainage was not flowing into the inlet.   


The estimated flow at the outlet of the interceptor was 5 gpm.  The estimated total amount of 


water observed at all the inlets was considerably more, possibly up to 30 gpm.  This indicates 


that the interceptor is not capturing most of the surface flow in the drainages.  Furthermore, the 


interceptor likely is not efficient at capturing shallow groundwater flow and it appears that water 


discharged from upgradient springs does not continue as surface flow captured by the 


interceptor, since flows in the drainages at the interceptor were much less than observed at the 


numerous upgradient springs.  


In conclusion, the McNulty Gulch surface water interceptor appears to be functional, but likely 


intercepts only a relatively small amount of the surface water discharge from upgradient 


wetlands.  Most of the discharge from the wetlands by-passes the pipe and flows to the water 


treatment system.   







Wetland Delineation for McNulty Gulch – Revised July 2013 
Climax Mine - Summit County, Colorado 


 


July 2013 Bikis Water Consultants, LLC Page 12 


Water which is intercepted by the McNulty Gulch surface water interceptor ultimately discharges 


to the EID.  A newer ditch in the lower part of McNulty Gulch diverts native water back to the 


northern drainage and the EID, as shown on Figure 4.  All water discharged to the EID flows 


north to Clinton Reservoir (see Figures 2 and 5).  Water from Clinton Reservoir flows to Tenmile 


Creek so that water from these wetlands provides food chain support and other benefits to 


Clinton Reservoir, Clinton Gulch, and Tenmile Creek.    


5.3.3 Results of Wetland Functional Analysis 


The results of the two functional evaluation methods were similar and are provided in Tables 3a 


and 3b.  Nearly all of the wetlands in the study area are functioning wetlands, despite the 


historical activities in the area.  The functions performed to the highest degree are groundwater 


discharge, wildlife habitat, and streambank stabilization.  Wetlands that are relatively large, 


located along drainages and away from roads and the overburden pile, and that have multi-


layered vegetation, including willows, provide wildlife habitat to a high degree.   


Many of the wetlands also provide groundwater discharge to a high degree, especially wetlands 


in the upper part of the study area.  Good vegetation cover also provides streambank 


stabilization. 


Wetlands located away from the overburden pile and other stressors (e.g., roads) have a higher 


wetland functional capacity (see Table 3b).  Potential effects on wetlands near these features 


reduce their functional capacity, particularly for wildlife habitat.  


Functions that are not performed by any wetlands in McNulty Gulch include fish habitat and 


recreation.  All the channels within the area are very small and shallow and inadequate to 


support fish (with the exception of McNulty Gulch near Wetland a, which may be large enough to 


support fish, at least seasonally).  There are no ponded areas large enough to support fish.  The 


only natural pond in the area is a small pond at Wetland E that is very shallow (one-foot 


maximum depth) and does not support fish.  It should be noted that a very limited 


macroinvertebrate community was observed in larger channels in the area.  Only a few caddis 


fly and midge (Chironomid) larvae were found on rocks picked from drainages in the area during 


the field work. 


Recreation is not possible since the study area is privately owned and no access is allowed for 


recreation. 
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Other functions which are not performed to a high degree include flood storage, water quality 


enhancement, and food chain support.  Due to their location on relatively steep side-slopes or in 


relatively narrow drainages, none of the wetlands has any significant water storage capacity that 


could store flood flows.  The watersheds for the individual wetlands are relatively small and high 


in elevation so that their potential for generating large flood flows is small.  The quality of the 


groundwater discharges that sustain the wetlands tributary to Clinton Reservoir from the EID is 


relatively good, and low in sediment and other pollutants, so there is low potential for water 


quality improvement in these wetlands. 


6.0 WETLAND JURISDICTION 


As part of the site-wide water treatment system at the mine, Climax maintains interceptor 


ditches along high ridges which line the east and west sides of the tailing storage facilities.  The 


interceptor ditches are designed to convey natural water around the process water circuit.  


Process water is collected, conveyed, and treated through a complex and very effective water 


management and treatment system.  The process water circuit at Climax has evolved over many 


years and construction was essentially completed in 1974 prior to an expansion of tailing 


facilities at the head of Tenmile Creek. 


Climax historically has treated the interceptor ditches and any drainage areas above the 


interceptor ditches as potential waters of the U.S. because the water is not engineered on 


Climax’s site to flow to the water treatment system.  As discussed previously, water from 


wetlands in the northern portion of the study area, and that intercepted by the McNulty Gulch 


surface water interceptor, flows into the EID and to Clinton Reservoir and Tenmile Creek.  This 


water is not process water, is not treated, and mixes with other natural water sources.  There is 


a continuous surface connection between wetlands in the northern portion of the study area and 


Tenmile Creek, and the physical, chemical, and biological characteristics of these wetlands 


could affect the integrity of downstream waters, including Clinton Reservoir and Tenmile Creek.  


Since Tenmile Creek upstream of Dillon Reservoir is a Traditional Navigable Water (personal 


communication with USACE staff in Grand Junction, Colorado) any wetlands (or other features 


regulated under Section 404) tributary to the EID would be considered to be jurisdictional per 


joint Environmental Protection Agency (EPA)/Corps memorandum on Clean Water Act 


jurisdiction dated December 2, 2008. 


Water from wetlands in the southern portion of the study area may be low in pH and has metals 


concentrations that require treatment prior to being discharged to Tenmile Creek at the Climax 
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outfall.  The source of the low pH and metals is likely both natural and due to historical and 


active mining activities.  The upper-most segment of Tenmile Creek is Segment 13 (Water 


Quality Control Commission Regulation No. 13).  This segment, which starts at the Colorado 


Discharge Permit System (CDPS) outfall (Parshall flume) located at the down gradient end of 


the Climax Mine and ends at the confluence of West Tenmile Creek, is classified for Cold Water 


Aquatic Life 1, Recreation P and agriculture.  Water quality standards include relatively stringent 


metals standards to protect aquatic life.  Water from the southern portion of McNulty Gulch 


would violate state stream standards if it was discharged without treatment.  


Water from various sources at the Climax Mine, including from the southern portion of McNulty 


Gulch, is part of and is treated by the mine’s water treatment system, which is permitted under 


CDPS No.CO-0000248, an individual NPDES permit issued by the Colorado Department of 


Public Health and Environment.  This treatment system includes several large tailing storage 


facilities along with associated treatment facilities.  A schematic of the treatment system from 


the approved discharge permit is included as Figure 5.  


As shown on Figure 5, water from the southern portion of McNulty Gulch, including from 


wetlands, is conveyed by the East Tailings Delivery Line (ETDL) to Lime Station for pH 


adjustment.  Note that the Sludge Densification Plant (SDP) was constructed and became 


operational in 2007 as a replacement to the Lime Station.  The Lime Station is still in active use 


when needed during high-flow, spring runoff events.  The discharge from the SDP/Lime Station 


goes to the Tenmile Tailing Storage Facility (TSF) where metal hydroxide settling occurs.  This 


process constitutes first stage metals removal.  The effluent from the Tenmile TSF is then 


decanted to the Tenmile Tunnel, where it is routed to either the Mill process water circuit for ore 


processing, or to the Mayflower TSF where additional lime is added for second stage metals 


removal in order to meet aquatic life standards.  Following this metals-polishing step, the pH of 


the treated effluent from the Mayflower TSF is adjusted to neutral and discharged to Tenmile 


Creek at the outfall.  A new treatment plant (Property Discharge Water Treatment Plant or 


PDWTP) is under construction north of the Mayflower TSF.  Once completed, this facility will 


replace the second stage metals removal treatment currently provided by the Mayflower TSF. 


Waters that are part of the process water circuit qualify for the waste treatment system 


exemption from the regulatory definition of waters of the U.S., and are not jurisdictional under 


Section 404.  The regulatory definition of waters of the U.S. provides that "waste treatment 


systems, including treatment ponds or lagoons designed to meet the requirements of [the CWA] 
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(other than cooling ponds as defined in 40 CFR 423.11(m) which also meet the criteria of this 


definition) are not waters of the United States."  40 C.F.R. § 122.2).  A similar exclusion is found 


in the Corps and EPA Section 404 regulatory definitions in 33 C.F.R. § 328.3(a) (Corps) and in 


40 C.F.R. § 232.2 (EPA). 


It is our understanding that the waste treatment system exemption was intended to exempt 


either water systems that do not discharge into waters of the U.S. or waters that are 


incorporated in an NPDES permit as part of a treatment system.  This application of the waste 


treatment system exclusion is expressly documented and supported in Climax’s past and 


present CDPS permit and related documents, including the specific identification of McNulty 


Gulch drainage as being part of the waste treatment system at the mine.  The water treatment 


schematic (Figure 5) shows the potential sources of flow into the water treatment system that is 


connected to a water of the U.S., but that is part of an approved treatment system. 


Drainage from the southern portion of McNulty Gulch has historically been routed to and treated 


by the Climax water treatment system.  McNulty Gulch is specifically identified in the CDPS 


permit and related documents as constituting a component of the water treatment system at the 


mine.  Consequently, the portion of McNulty Gulch that drains into the water treatment system 


should be excluded from CWA jurisdiction by virtue of the waste treatment system exclusion 


found in the regulatory definition of waters of the U.S.  In addition, this area would not appear to 


satisfy any of the subparts of the regulatory definition of waters of the U.S. because it is not 


tributary to any water that would otherwise qualify as a water of the U.S. and, because it has no 


effect on the chemical, physical, and biological integrity of a water of the U.S.  As a result of the 


water treatment system, this area does not have a significant nexus to a navigable water or 


tributary.  Furthermore, Climax can and does use all or a portion of the treated water from 


McNulty Gulch as process water for mining operations and this water is not discharged to upper 


Tenmile Creek.  
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Common Name Scientific Name
Occurrence in 


Wetlands1 Notes


Alpine timothy Phleum alpinum FAC
Arctic rush Juncus arcticus FACW
Alpine bluegrass Poa alpina FAC Common in uplands
Bentgrass Agrostis mertensii FACU
Bistort Bistorta bistortoides FACW
Bittercress Cardamine cordifolia FACW Occurs along lower drainages
Bluejoint reed grass Calamagrostis canadensis FACW Not common
Blue spruce Picea pungens FAC  Logged in lower area
Clover Trifolium parryi FAC ID tentative
Cow parsnip Heracleum lanatum FAC Not common
Currant Ribes aureum FAC In lower part of study area
Elephant head Pedicularis groenlandica OBL Common in wetlands
Fescue Festuca brachyphylla FACU Very common in uplands
Field sedge Carex praegracilis FACW
Globe flower Trollius laxus OBL
Lupine Lupinus arvensis FACU
Marsh marigold Caltha leptosepala OBL Very common in wetlands
Monkshood Aconitum columbianum FACW Not common
Mountain thistle Cirsium scopulorum FACU
Canada thistle Cirsium arvense FAC Not common
Bluebell Mertensia ciliata FACW
Mountain willow Salix monticola OBL ID tentative
Pasque flower Pulsatilla patens FACU
Plain leaf willow Salix planifolia OBL Very common in wetlands
Potentilla Potentilla ovina and P. gracilis FAC ID tentative
Pussy-toes Antennaria spp FAC No ID to species
Senecio Senecio triangularis FACW Occurs in lower drainages
Smallwing sedge Carex microptera FACU Very common
Smooth brome Bromus inermis FAC Lower part of study area
Tufted hairgrass Deschampsia caespitosa FACW Very common 
Water sedge Carex aquatilis OBL Common in fens
Yarrow Achillea lanulosa FACU


Footnotes:
1) See Figure 4 for wetland locations.
2) Rating of occurrence in wetlands per Updated National Wetland Plant list (May 2012), as follows:  UPL=Upland (found in 
wetlands zero percent of the time); FACU=facultative upland (found in wetlands 1 - 33% of the time); FAC=Facultative (found 
in wetlands 34 -- 66% of the time); FACW=Facultative wetland (found in wetlands 67 - 99% of the time); OBL=Obligate 
wetland (found in wetlands 99 - 100 %of the time). 


Table 1. Plant Species in Study Area
Climax Mine


Bikis Water Consultants, LLC
09/06/2012


P:\Project Files\162-11 Climax Molybdenum\2012\Task 05-McNulty permitting\
Tbls 1-3b-AssessAreas-2012-09-13.xlsTbl1-PlantSpecies







Assessment 
Area No.


Includes 
Wetland(s) Description(2) Water Source(2)


1 E, F Large complex on upper terrace (carr, fen, wet meadow) Multiple springs - permanent, some ponding
2 A, C Smaller, wet meadow, wetlands Seep, spring - permanent
3 B Riparian willow complex Seeps - seasonal
4 a, b, c Riparian complex Springs, seeps - permanent and seasonal
5 d, e, n Riparian complex Springs, seeps - permanent and seasonal
6 D, G, H, I, J, Y Small, non-adjacent willow wetlands Seeps - seasonal
7 Z Small, non-adjacent willow wetlands, at old drain Seeps - seasonal
8 K, L, P, Q, R Willow wetlands along drainages Springs, seeps - permanent and seasonal
9 S, U, V, W, X Willow wetlands, fens, close to waste rock pile - upper watershed Springs, seeps - permanent


10 O, T, AA Large complex on upper terrace (carr, fen, wet meadow) Multiple springs - permanent
11 M, N Two side slope willow wetlands Multiple springs - permanent
12 m Two side slope willow wetlands Spring - permanent
13 o Shrub wetlands on bench/hillside Seeps, imported water - seasonal
14 f Shrub wetlands on hillside. Seeps - seasonal
15 a Riparian wetland along gulch Surface water, springs and seeps - permanent and seasonal
16 g, h, i, q, p Hillside shrub wetlands, fens, near toe of waste rock pile Springs - permanent
17 j Riparian wetland, lower watershed surrounded by roads Surface water, seeps - permanent and seasonal
18 k Side-slope willow wetlands High groundwater, springs - permanent and seasonal
19 l Riparian wetland along lower McNulty Gulch, artificial pond Surface water, groundwater - permanent and seasonal


Footnotes:
1)  See Figure 4 for wetland locations.
2) Wetland descriptions and water sources follow Windell et al 1986.


Table 2. Description of Functional Evaluation Assessment Areas(1)


Climax Mine
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Groundwater 
Recharge


Groundwater 
Discharge Flood Storage Streambank 


Stabilization
Water Quality 
Enhancement


Food 
Chain


Fish 
Habitat


Wildlife 
Habitat Recreation


1 E, F 2 5 2.5 2 2.5 2 1 4 1
2 A, C 2 3 2 2.5 2 1 1 2 1
3 B 2 3 2 3.5 2 2 1 3 1
4 a, b, c 1 5 1 5 2 3 1 3.5 1
5 d, e, n 1 5 1 5 2 3 1 3.5 1
6 D, G, H, I, J, Y 2 1 1 1 1 1 1 2 1
7 Z 1 1 1 1 1 1 1 2 1
8 K, L, P, Q, R 2 4 2 4 2 1 1 2.5 1
9 S, U, V, W, X 2 3 1 2 2 1 1 2 1
10 O, T, AA 2 5 2 2 2 1 1 3 1
11 M, N 1 4 2 2 2 1 1 3 1
12 m 1 5 1 4 2 2 1 3 1
13 o 2 3 2 3 3 2 1 3 1
14 f 2 2 2 2 2 1 1 3 1
15 a 2 4 2 5 2 3 2 5 1
16 g, h, i, q, p 1 5 1 2 2 1 1 3 1
17 j 2 2 3 3 2.5 1 1 3 1
18 k 2 2 2 2 2 1 3.5 1
19 l 2 2 4 3 3.5 1 1 2 1


Notes:
Highlighted cells = function performed to a high or very high degree.


Footnotes:
1)  Source: "A Method for Wetland Functional Analysis…" by P. Adams and L. Stockwell, 1983, as modified by D. Cooper, 1993.
2) Ratings are as follows: 1 = does not provide; 2 = low capacity; 3 = medium capacity; 4 = high capacity; 5 = very high (see field data sheets in Attachment C).


Assessment 
Area(2)


Includes 
Wetland(s)


Functions(2)


Table 3a. Wetland Function Ratings Scoring Method(1)


Climax Mine


Bikis Water Consultants,  LLC
09/06/2012
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1 2 3 4 5 6 7


Wildlife 
Habitat


Fish/ Aquatic 
Habitat


Flood 
Attenuation Water Storage Nutrient/ Toxicant 


Removal


Sediment Retention 
Streambank 
Stabilization


Food Chain 
Support


1 0.86 0.97 0.96 0.99 0.98 0.95 0.96 0.95
2 0.99 1.0 1.0 1.0 1.0 1.0 1.0 1.0
3 0.97 1.0 1.0 1.0 1.0 1.0 0.99 0.99
4 0.91 1.0 0.99 1.0 1.0 0.98 0.98 0.98
5 0.89 0.95 0.93 0.94 0.95 0.92 0.95 0.93
6 0.93 1.0 1.0 1.0 1.0 1.0 0.98 0.99
7 0.94 0.94 0.96 0.95 0.95 0.96 0.98 0.95
8 0.89 0.93 0.93 0.93 0.94 0.96 0.94 0.93
9 0.69 0.71 0.72 0.73 0.74 0.71 0.71 0.72


10 0.80 0.96 0.94 0.97 0.94 0.92 0.93 0.92
11 0.78 0.97 0.94 0.98 0.96 0.90 0.93 0.92
12 0.74 0.91 0.86 0.86 0.81 0.88 0.89 0.85
13 0.83 0.72 0.75 0.78 0.70 0.81 0.85 0.78
14 0.89 0.89 0.85 0.83 0.83 0.95 0.92 0.88
15 0.87 0.97 0.96 0.98 0.98 0.92 0.96 0.95
16 0.72 0.77 0.75 0.74 0.73 0.82 0.78 0.76
17 0.72 0.75 0.74 0.75 0.80 0.80 0.76
18 0.77 0.71 0.70 0.69 0.73 0.74 0.76 0.73
19 0.63 0.64 0.64 0.64 0.64 0.65 0.67 0.64


Notes:
Highlighted cells =  functional capacity of reference standard or highly functioning wetland.
FACWet = Functional Assessment of Colorado Wetlands


Footnotes:
1) Per Johnson et al, February 2009.
2) Wetlands shown in Figure 4 Assessment Areas are described in Table 1.
3) See Johnson et al, February 2009 for descriptions. Ratings are as follows:1.0 - 0.9 = reference standard; 0.9 - 0.8 = highly functioning; 0.7 - 0.8 = functioning; 0.6 - 0.7 = 
functioning impaired; less than 0.6 = non-functioning. 


Table 3b. Wetland Functional Capacity Index Scores from FACWet(1)


Climax Mine


Assessment 
Area(2) 


Variable Number and Description(3)


Composite 
Score


Bikis Water Consultants,  LLC
09/06/2012
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Emergent 
Relatively Bare


0.9 0.0 0.9
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Permanent, Rooted 
Emergent


0.1 0.1 0.1


Permanent, 
Unvegetated


0.5 0.0 0.5


Total 19.6 37.5 57.1
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Wetland Summary


* Note that this interceptor only intercepts a relatively small amount 
of surface water discharge from upgradient wetlands. The
remainder of the surface water discharge flows to the water
treatment system.
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Appendix 1: 
Wetland Determination Data Forms 


 































































































































































































































































































































































































































































































































































































































 
 
 
 
 
 
 
 
 
 


Appendix 2: 
Representative Photographs 


September 16, 2009, and June 25, 2010  
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Photo 1. Looking across northeast end of study area at Wetland E


 


in 
foreground and Wetland A at spring in background.


Photo 3. Soil at WDDF 1. Color is 10YR 3/2. 


Photo 2. Edge of willows at WDDFs 1 to 3. 


Photo 4. Spring at fen, Wetland A (WDDF 8).
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Photo 5. End of Wetland A at WDDF 9. Note upland and lack of 
channel downstream of wetland.


Photo 7. Wetland C at WDDF 11. Note dried marsh marigold in 
foreground.


Photo 6. Upland tundra near WDDF 10.


Photo 8. Soil with red parent material at WDDF 11.
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Photo 9. Downstream end of Wetland B. Note small active channel.


Photo 11. Soil at WDDF 14. Note red parent material.


Photo 10. Wetland B near WDDFs 12 and 13.


Photo 12. Erosional gully downstream of grated vault.
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Photo 13. Willow/sedge fen at WDDF 17.


Photo 15. Small patch of willows with upland understory.


Photo 14. Histic epipedon at WDDF 17.


Photo 16. Downgradient area at WDDF 19. There is no channel, 
swale, or evidence of flow in this area.
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Photo 17. Wetlands I and J on hillside (patches of willows) with


 


uplands and no channel downstream.


Photo 19. Wetland R along drainage at WDDF 24.


Photo 18. Area downgradient of Wetland L with fen. Note lack of 
channel or swale. Wetland S is in the background.


Photo 20. Springs upstream at Wetland R.
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Photo 21. Spring (at the very bottom of the photo) above Wetland


 


R 
(WDDF 26).


Photo 23. Small pond in fen at WDDF 30. See overview of wetland in 
Photo 24.


Photo 22. Vegetated swale below Wetland E.


Photo 24.Overview of Wetland E with small pond.


Bikis Water Consultants, LLC                                    September 16-18, 2009 and June 23-25, 2010                       P:\Project Files\134-09 Climax Mine\Photos







Climax Molybdenum Company


Photo 25. Fen with Carex aquatilis in Wetland E.


Photo 27. Spring upgradient of Wetland E.


Photo 26. Peat and mucky peat (histic epipedon) in Wetland E.


Photo 28. Wetland V with small fen in southeast corner of area 
(WDDF 32).
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Photo 29. Area with wetland vegetation, but no soils or hydrology 
(WDDF 34).


Photo 31. Channel downgradient of Wetland O. Note Wetlands L, J,


 


I, 
K, R, and Q in the background.


Photo 30. Wetland O on bench with fen at WDDFs 36 and 37. 


Photo 32. Upland between Wetlands E and O at WDDF 39A.
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Photo 33. Spring at head of Wetland M.


Photo 35. Lower part of Wetland E.


Photo 34. Overview of south end of Wetland O.


Photo 36. Spring at lower part of Wetland O.
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Photo 37. Active channel below Wetland O.


Photo 39. Wetland W in southern part of study area (WDDFs 42A and 
42B.)


Photo 38. Wetland U with WDDF 41. Several springs exist in this 
wetland.


Photo 40. Below Wetland W. Note only faint upland swale present.
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Photo 41. Typical upland tundra in study area.


Photo 43. Wetland A at WDDF 45.


Photo 42. Wetland B at the very head of drainage at WDDF 43.


Photo 44. Willow wetlands along drainages. WDDF 46 was taken in 
drainage, to the right near a spring.
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Photo 45. Willow wetlands along drainage. Note upland areas within 
Wetland (no willows).


Photo 47. Lower part of willow wetland complex towards access road 
and East Interceptor.


Photo 46. Area of disconnected willows at WDDF 48. A seep exists


 


at 
the top.


Photo 48. Wetland D up-drainage.


Seep
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Photo 49. Area of springs near WDDFs 50 and 51. 0-4 inches of peat 
exists but not enough to be a fen.


Photo 51. Willow wetland along lower drainage.


Photo 50. Active channel (dry) upstream of Wetland E.


Photo 52. Wetland F. Note old logging on hillside in background.
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Photo 53. Wetland A along drainage. WDDF 56 is in the foreground


Photo 55. Willow wetlands along McNulty Gulch (to left) and East


 


Interceptor (background).


Photo 54. Willow wetland on bench at WDDF 57.


Photo 56. Willow wetland below seep. Part of this wetland is a fen (see 
Photo 57). 
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Photo 57. Peat at WDDF 58.


Photo 59. Uplands in southwest part of study area.


Photo 58. Spring at Wetland G.


Photo 60. WDDF 60 at Wetland H. Some peat exists in this area.
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Photo 61.Wetland I at WDDF 61.


Photo 63. Area with some willows and currants, but with  upland 
understory.


Photo 62. WDDF 62 in old willows. Note upland understory and lack of 
any young willows.


Photo 64. Willow wetland below access road (WDDF 63).
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Photo 67. Wetland AA with spring in foreground. This area does not 
have an outlet or channel downgradient 


Photo 68. Wetland m on hillside at spring in area affected by old 
logging.


Photo 65. Pond up against State Highway 91. Willow wetland at 
WDDF 64 is on the far side of the pond.


Photo 66. Willow/sedge wetland at pond near State Highway 91.
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Photo 71. Wetland p from the northeast corner looking at a small


 


fen in 
the background


Photo 72. Wetland q at head of old cut in hillside. Note the effects of 
old logging operations.


Photo 69. Close-up of hydric soil with red parent material. Photo 70. Hillside wetland at spring (Wetland n).
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Photo 75. Upland area within Wetland k.


Photo 73. Wetland k with large willows in old swale. Photo 74. Area with springs on flat bench in Wetland k. 
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